ABSTRACT
INTRODUCTION
All building raw materials and products derived from rock and soil contain various amounts of mainly natural radionuclides of the uranium ( K in building materials and products mainly depend on geological and geographical condition as well as geochemical characteristics of those materials (UNSCEAR, 1993 and El-Taher, 2007) . The radiological impact of the natural radioactivity is due to radiation exposure of the body by gamma-rays and irradiation of lung tissues from inhalation of radon and its progeny. From the natural risk point of view, it is necessary to know the dose limit of public exposure and to measure the natural radiation level in the environment caused by ground, air, water, food, building interiors, etc. (El-Taher and Makhluf, 2010) . Low level gamma-ray spectrometry is suitable for both qualitative and quantitative determination of gammaray emitting nuclides in the environment. The concentration of radioactive element in building materials and its components are important in assessing population exposures, as most individuals spend 80% of their time indoors. The average indoor absorbed dose rate in air from terrestrial sources of radioactivity is estimated to be 70 nGyh -1 (El-Taher, 2012). Great attention has been paid to determining radionuclide's concentration in building materials in many countries (Al-jundi et al., 2009) . In building, the highest concentration of radionuclides are found in mineral based materials such as stone, sand, bricks, cement and sediment (Jonathan et al., 2013) .
The present work therefore is devoted to determine the presence of radioactive elements ( 226 Ra, 232 Th, and 40 K) in building materials used in Malumfashi Local Government area, assess the radiological hazards to human health, measure activity concentrations for these natural radionuclides and calculate the radiological parameters (radium equivalent activity Ra eq , external hazard index H ex , internal hazard index H in , absorbed dose rate D and the annual effective dose equivalent AEDE). These radiological parameters will be compared with reported values for other countries in order to determine the hazard effects. The results will be essential for development of data base on the use and management of building materials. Gamma-ray spectroscopy analytical techniques were chosen in this work due to their sensitivity, simplicity and accuracy especially with regard to the analysis of building materials and other environmental samples.
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MATERIALS AND METHODS
The analysis of this work was carried out at the Centre for Energy Research and Training (CERT), Ahmadu Bello University, Zaria. Sample of granite, sand, blocks, cement and paint were collected in four different locations namely Malumfashi east, Malumfashi south, Malumfashi west, and Malumfashi north, analyzed and all the data obtained (in cps) were converted to the conventional unit of Bqkg -1 using the calibration factors. Energy and efficiency calibration as well as background measurements are part of analytical parameters required for ease of sample analysis and data interpretation in measurements of naturally occurring radioactive materials (NORMs) with gamma spectrometry method and were carried out in accordance with the IAEA recommendations (IAEA, 1989 Tl and 1460keV γ-line of 40 K respectively. The net peak count rate (cps) for the radionuclide in any sample was obtained by subtracting net peak count rate of the radionuclide from that of the sample. All the obtained cps were converted to conventional units using the calibration factors CF K , CF Ra and CF Th derived by Ibeanu (1999) to determine the activity concentration of radionuclide of interest. A total of twenty one samples were collected and each sample was put into polyethylene bags, tied and labeled appropriately. Double bags were used for each sample to prevent breakage and cross contamination of sample. The samples were air dried for 7 hrs under laboratory temperature (ambient temperature of 27 0 C) and average relative humidity of 70% (IAEA, 1989) . The samples were then grinded and packed to fill already weighed cylindrical plastic containers of dimension 7.2 cm in diameter and 6.0 cm high to satisfy the selected best sample container higher that will adequately match the detector's dimensions, which allowed for the adequate covering of the detector shied (Ibeanu, 1999) . Before sealing, the mass of each sample was determined and recorded. The sealing of the sample containers were done in three stages, namely Vaseline wax , candle wax and adhesive masking tape, all done to prevent the escape of 222 Rn gas, a daughter product of 226 Ra.
The samples were then stored for a minimum period of four weeks to achieve an approximate secular equilibrium between 222 Rn and 232 Th, and their respective progeny before commencement of measurement. The samples were then counted for 29,000 sec in a low-level gamma counting spectrometer comprising a 7.6 cm x 7.6 cm NaI (Tl) detector which is coupled to multichannel analyzer (MCA) through a preamplifier base. The spectral and live times of the NORMs were acquired using MAESTRO software.
Radium equivalent activity (Ra eq ) is an index that has been introduced to represent the specific activities of . These indices must be less than unity in order to keep the radiation hazard insignificant for the people living in the investigated area (UNSCEAR, 1993) .
RESULTS AND DISCUSSION
The average measured radioactivity concentrations of ( . Also the average concentration of 232 Th in block sample is slightly higher than that of the world mean for soil 30 Bqkg -1 (UNSCEAR, 2000) . While the activity levels of all the samples are within the world wide range. The average values of radium equivalent activity (Ra eq ), absorbed dose rate (D), external hazard indices (H ex ), internal hazard indices (H in ) and annual effective dose equivalent (AEDE) are presented in Table 2 , which are acceptable for safe use (OECD, 1979) . Also the average values of absorbed dose rates (D) are in the range 30.75+4.22 to 64.51+4.78 and found to be comparable to the world average of 55 nGyh -1 (OECD, 1979) . The Annual effective dose equivalent (AEDE) for the different building materials samples in this study varied from 0.037 ± 0.003 to 0.06 ± 0.005 
CONCLUSION
The values of calculated radiation parameters such as dose rate, annual effective dose equivalent, radium equivalent, external hazard index and internal hazard index are lower than the permissible limit. On the basis of this, none of the samples considered pose any significant radiation hazard and their usage by inhabitants for different kinds of dwellings is considered safe.
RECOMMENDATION
There could be health risks originating from other source(s) and therefore there will be need to carry out similar researches in order to establish a comprehensive and reliable reference data for the building materials, water, soil and other related environmental materials. It is also important to check the risks associated with level of radioactive elements and heavy or toxic elements.
